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(54) OPTICAL DISK 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mask layer 
capable of surely recording and reproducing information 
without rupturing the information to be recorded and the 
recorded information when information signals are 
optically recorded and reproduced in high density (super 
high resolution). 

SOLUTION: In an optical disk wherein a mask layer 4A ; 
whose temperature and light transmittance are increased ^hmsmw 
as irradiation optical intensity of a laser beam L is 
increased and a recording layer 6 for recording and 
reproducing information signals are laminated and film- 
formed on a transparent disk substrate 2 and the 
diameter of an optical spot of the laser beam L projected 
from the transparent disk substrate 2 side is made 

incident on the recording layer 6 being changed to a substantially reduced diameter of the 
optical spot by passing through the mask layer 4A, the mask layer 4A is so formed that the 
best mask effect is obtained when the laser beam has the greatest irradiation optical intensity 
by which recorded information recorded in the recording layer 6 can be repeatedly reproduced 
without rupturing the recorded information. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2* * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The mask layer which temperature will become high and light transmittance will go up on a 
transparent disk substrate if the exposure light reinforcement of laser light becomes strong, The 
recording layer which records an information signal and is reproduced carries out a laminating, and film 
attachment is carried out. In the optical disk currently made as [ carry out / become the diameter of an 
optical spot substantially reduced because the diameter of an optical spot of said laser light irradiated 
from said transparent disk substrate side penetrates said mask layer, and / to said recording layer / 
incidence ] Said mask layer is an optical disk by which it is forming [ so that the masking effect might 
become best by the maximum exposure light reinforcement of said laser light which can be reproduced 
repeatedly, without destroying the recording information recorded on said recording layer ] 
characterized. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical disk in which the mask layer which can be 
reproduced repeatedly, without destroying the recording information which recorded the information 
signal on the recording layer especially at high density (hyperresolution) in the optical disk which can 
carry out record playback optically was formed. 
[0002] 

[Description of the Prior Art] Although record playback of the information signal can generally be 
carried out so much and the optical disk is known as a record playback medium also with the short 
access time, the further high density record playback (hyperresolution record playback) is desired with 
development of digitization of an information society using the optical disk. In addition, the record 
playback in the following explanation means reproducing recording recording an information signal, 
reproducing an information signal, and an information signal. And it considers as the approach of 
carrying out record playback of the information signal optically with an optical disk at high density, for 
example, the following approaches are proposed. 

[0003] Namely, the thing for which wavelength of the laser light for (a) record playback is shortened as 
this approach, (b) NA (numerical aperture) of the lens which condenses to an optical disk is enlarged, (c) 
There are approaches, such as making into a multilayer the recording layer which records an information 
signal, changing the wavelength of the laser light which carries out (d) record, and recording on 
multiplex, and forming (e) mask layer and making small substantially the diameter of an optical spot of 
laser light. The technique of forming a mask layer among these approaches and making the diameter of a 
spot of laser light small substantially is indicated by JP,5-12673,A, JP,5-12715,A, JP,5-28498,A, JP,5- 
28535,A, JP,5-73961,A, etc. 

[0004] In the optical disk of the former [ drawing 7 / which showed the optical disk of the former / 
drawing 6 / the expanded sectional view and drawing 7 ] In the optical disk of the former [ drawing 8 / 
which showed the relation between the temperature of a mask layer, and the transmission of light / 
drawing and drawing 8 ] It is the mimetic diagram of the luminous-intensity distribution which carried 
out incidence to the mask layer, and the luminous-intensity distribution which penetrates this mask 
layer. In the optical disk of the former [ drawing 9 / drawing in which (a) showed luminous-intensity 
distribution of the hand of cut of an optical disk, arid (b) showed radial luminous-intensity distribution of 
an optical disk, and ] Drawing having shown the relation between the optical spot of the laser light 
which carries out incidence to a mask layer, arid the optical spot which penetrates the mask layer which 
absorbs light, temperature goes up and permeability goes up, and drawing 10 are drawings having 
shown the output of a semiconductor laser component, and the relation of a noise. 
[0005] The conventional optical disk D3 which has the above-mentioned mask layer is formed as shown 
in drawing 6 , and on the disc-like transparent disk substrate (it is hereafter described as a transparence 
substrate) 2, it is formed because carry out the laminating of the mask layer 4, a recording layer 6, and 
the protective layer 8 one by one and they carry out film attachment. And when this mask layer 4 does 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



11/4/2005 



JP,2001-03501 1 5 A [DETAILED DESCRIPTION] 



Page 2 of 6 



not irradiate the laser light L from the transparence substrate 2 side, Or permeability is small when the 
optical reinforcement of the laser light L from the transparence substrate 2 side is weak. On the other 
hand, if the optical reinforcement of the laser light L from the transparence substrate 2 side becomes 
strong, when this mask layer 4 absorbs light optically and temperature goes up, it will change 
chemically. As shown in drawing 7 , the permeability of light increases, and the diameter of a spot 
which penetrated the mask layer 4 as shown in drawing 9 R> 9 becomes small substantially. 
[0006] That is, in the optical intensity-distribution property of the laser light L shown in drawing 8 (a) 
and (b), the luminous-intensity distribution which penetrated the mask layer 4 to the luminous-intensity 
distribution which carries out incidence to the mask layer 4 is narrow, and it becomes possible to carry 
out record playback of the small pit using this operation. When this operation is used, the condition of 
the optical spot of the laser light which appears in an optical disk side is shown in drawing 9 . Under the 
present circumstances, the condition which showed in drawing 8 (a) corresponds with the condition of 
the hand of cut of the B point later mentioned in drawing 9 , and, on the other hand, the condition which 
showed in drawing 8 (b) corresponds with the radial condition of a B point in drawing 9 . 
[0007] If the laser light of fixed reinforcement is continuously irradiated in the shape of a spot, rotating 
an optical disk in the direction of an arrow head as shown in drawing 9 , a strong light which integrated 
with the optical reinforcement from the A point of the optical spot 10 with a circular B point on an 
optical disk to a B point will be irradiated. Temperature rises with the heat which lengthened the heat 
lost in heat conduction or radiation, and the permeability of a mask layer goes up from the heat changed 
by absorbing this light, therefore, if the part which transmission goes up within the optical spot 10 is 
said in the hand of cut of an optical disk, it will turn into a trailer (back- wash side) of the diameter of a 
spot, and the diameter of a spot of laser light will reduce it substantially. 

[0008] Moreover, the part of the area C shown with v the slash in the optical spot 10 in drawing 9 shows 
the mask transmitted light spot which penetrated the mask layer, and the remaining area D except this 
area C shows the optical spot which does riot penetrate a mask layer. Thus, by forming a mask layer, the 
diameter of a spot of laser light becomes small substantially, and the record playback of a high-density 
optical disk of it is attained. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, in the conventional optical disk D3 in which the 
mask layer 4 was formed, the diameter of a spot of the laser light L became small substantially 
according to the masking effect of the mask layer 4, and although record playback is attained at high 
density (hyperresolution), the following troubles Have produced the information signal. 
[0010] At the time of playback of the laser light L from which the masking effect becomes best at the 
time of playback of the conventional optical disk D3 in which the mask layer 4 was formed, namely, by 
exposure light reinforcement When a rewritable phase change ingredient is used as a record ingredient 
of a recording layer 6 in reproducing with sufficient G/N, without destroying the recording information 
recorded on the recording layer 6 If exposure light reinforcement is raised at the time of playback of the 
laser light L, the recording information recorded, on the amorphous condition will crystallize gradually, 
and recording information will be easy to be destroyed.' 1 J 

[001 1] Moreover, the exposure light reinforcement of the laser light by which the recording information 
recorded on the recording layer 6 is destroyed in the cdse of the light WANZU mold which a recording 
layer 6 records on a crystallization condition also with a phase change ingredient is high for whether 
your being Haruka. 

[0012] The output of the semiconductor laser component used for record playback of a common optical 
disk here and the relation of a noise have a high noise at the time of low-power output, as shown in 
drawing 10 . The noise of a semiconductor laser component is defined by the relative noise field 
intensity RIN (dB/Hz), and is as follows. 

RIN(dB/Hz) = {(alternating current part of an output) 2/(direct-current part of output) 2} x {1/ 
(measurement bandwidth)} 

Moreover, in playback of a common optical disk, it is said desirably that -130 or less dB/Hz of allowed 
values of the relative noise field intensity RIN (dB/Hz) is -140 or less dB/Hz. Although drawing 10 is 
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the example for which the maximum output of a semiconductor laser component investigated the 
relative noise field intensity RIN (dB/Hz) every other raw using the thing of 5mw(s), generally as for the 
output of the semiconductor laser component used for record playback of an optical disk, 30 or more 
mws are used. When playing an optical disk with the output below Number mw using a semiconductor 
laser component with the output of 30 or more mws, a noise level is higher than the case where drawing 
10 shows. 

[0013] Moreover, the playback laser power which irradiates the repeatedly reproducible continuously 
recording layer 6, without destroying the recording information recorded on the recording layer 6 in the 
case of the erasable optical disk using the phase change ingredient as a record ingredient of a recording 
layer 6 is 0.7-1 or less mw. Generally the playback laser power at this time is 1/3 of the output of a 
semiconductor laser component, when the loss in optical system etc. is taken into consideration. If in 
other words playback laser power is 0.7-1 or less mw, the output of a semiconductor laser component 
will be 2.1-3 or less mws. As the example of drawing 1010 also shows, when the output of a 
semiconductor laser component is 2. 1 -3 or less mws, the output of the place near the noise level 
permitted will be used. Therefore, if the output of a semiconductor laser component is made smaller than 
this, a noise level will become high further. 

[0014] It is indicated that it can be set as the temperature requirement in which In is used for a mask 
layer at JP,5-73961,A, and destruction of recording irtformation does not take place among each above 
mentioned number official report on the other haiid : at the time of playback. Under the present 
circumstances, a mask layer is read, and is a temperature requirement at the time (namely, temperature 
requirement where destruction of recording information does not break out), and it is said that an optical 
constant needs to change a lot. However, thfe bufput of semiconductor laser is enlarged at the highest 
possible temperature also with the temperature to which destruction of the recording information 
recorded on the recording layer does not occur in this above-mentioned number official report, and any 
publication is not carried out about the approach of reducing the noise resulting from the output of a 
semiconductor laser component, either. 

[0015] Then, an optical disk in which the mask layer by which recording information is not destroyed 
even if it reproduces repeatedly succeeding the time of playback of an optical disk was formed is 
desired. 

[0016] - 

[Means for Solving the Problem] The mask layer which this invention is made in view of the above- 
mentioned technical problem, temperature will become high if the exposure light reinforcement of laser 
light becomes strong on a transparent disk substrate, and light transmittance goes up, The recording 
layer which records an information signal and is reproduced carries out a laminating, and film 
attachment is carried out. In the optical disk currently made as [ carry out / become the diameter of an 
optical spot substantially reduced because the dimeter of an optical spot of said laser light irradiated 
from said transparent disk substrate side penetrates said mask layer, and / to said recording layer / 
incidence ] Said mask layer offers the optical disk;by which it is forming [ so that the masking effect 
might become best by the maximum exposure light reinforcement of said laser light which can be 
reproduced repeatedly, without destroying the recording information recorded on said recording layer ] 
characterized. 
[0017] 

[Embodiment of the Invention] One example of the optical disk concerning this invention is explained 
with reference to drawing 1 thru/or drawing 5 below at a detail. In addition, the same sign is attached 
" and explained to the same configuration member ffi thenconfigxiration member of explanation previously 
shown in the conventional example for convenience. 

[0018] In the expanded sectional view having shown the optical disk which drawing 1 requires for this 
invention, the expanded sectional view having shown the modification into which drawing 2 was made 
to transform a part of optical disk concerning this invention, and the optical disk which drawing 3 
requires for this invention, drawing having shown the spectral-transmittance property of a 
thermochromic mask layer and drawing 5 R > 5 are the block diagrams having shown the record 
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playback optical-system equipment applied to the optical disk concerning this invention in drawing 
having shown the mask ingredient of a mask layer for playback, and the optical disk which drawing 4 
requires for this invention. 

[0019] The optical disk Dl concerning this invention shown in drawing 1 Film attachment of the mask 
layer (mask layer for playback) 4A which temperature will become high and light transmittance will go 
up on the disc-like transparent disk substrate (it is hereafter described as a transparence substrate) 2 if 
the exposure light reinforcement of the laser light L becomes strong is carried out. And as a recording 
layer 6 which records an information signal onrnask layer 4A, and is reproduced, dielectric film 6A, 
phase change ingredient film 6B, dielectric film 6C, and aluminum (aluminum) film 6D carry out a 
laminating one by one, film attachment is carried out and film attachment of the protective layer 8 is 
further carried out on the recording layer 6. And it is the structure gestalt which incidence of the laser 
light L for record and playback is carried out from the transparence substrate 2 side, and can carry out 
record playback of the information signal only from an one side side. 

[0020] Moreover, the optical disk D2 of the modification concerning this invention shown in drawing 2 
forms a lamination optical disk by preparing two things excluding the protective layer 8 from the 
structure of the above-mentioned optical disk Dl shown in drawing 1 , and carrying out each 
transparence substrate 2 side outside mutually, and carrying out each recording layer 6 side inside 
mutually, and joining recording layer 6 comrades through a glue line 40. Therefore, this lamination 
optical disk is the structure gestalt which can carry out record playback of the information signal from 
both-sides side. 

[0021] Here, if each configuration member of the above-mentioned optical disks Dl and D2 is explained 
in full detail, the above-mentioned transparence substrate 2 is formed disc-like using transparent resin 
material, such as polycarbonate resin and AKURI resin, or a transparent glass plate, and the feed hole 
which is not illustrated in the center section is foraiecl. 

[0022] Next, although temperature becomes high and light transmittance increases if the exposure light 
reinforcement of the laser light L becomes strong like the conventional example, the above-mentioned 
mask layer 4A Mask layer 4 A in this example is a mask layer for playback in which the masking effect 
is demonstrated at the time of playback of an optical disk Dl (or D2). And the description is in the point 
of carrying out film attachment of the mask layer 4A thinly, and improving the sensibility of the 
masking effect so that the masking effect may become best by the maximum exposure light 
reinforcement of the laser light which can be reproduced repeatedly, without destroying the recording 
information recorded on the recording layer 6. 

[0023] Namely, in this example, thermochromic is used a$ -a mask ingredient for playback of mask layer 
(mask layer for playback) 4 A. As shown in drawing 3 , use the trade name GN2 by Yamamoto 
Chemicals, INC. as a coloring agent, and BHPE (bi^-Hyciroxyphenyl ethane) is used as a developer. And 
a coloring agent (GN2) and a developer (BHPE) are used by weight %, the vacuum evaporationo 
machine of 2 yuan is used at a rate of abbreviation 1 :2, and film attachment of the mask layer 4 A is 
thinly carried out by vacuum evaporationo at coincidence. 

[0024] Under the present circumstances, in making it correspond with the wavelength of the laser light L 
to be used, and setting combination to a coloring agent (GN2) and a developer (BHPE) as abbreviation 
1 :2 by weight % as mentioned above, as the spectral transmittance property of the above-mentioned 
mask layer (mask layer for playback) 4 A was showti iri drawing 4 , the wavelength in which the 
maximum absorption occurs is 645nm. And the wavelength from which exposure light reinforcement 
becomes min when the same masking effect arises with the optical disk which carried out film 
attachment of the above-mentioned mask layer 4A a time of irradiating on the maximum absorption 
wavelength. In this example, 635nm of nominal ratings and parenchyma used the 640-645nm 
semiconductor laser component. From this, 3 - 4% of improvement in sensibility was completed 
compared with 650nm of laser nominal ratings and the semiconductor laser component of 660nm of 
parenchyma which were used until now. 

[0025] Moreover, although the permeability of the mask layer 4 ( drawing 6 ) was made several% in the 
conventional example, the permeability of mask layer 4 A was made about ten% in this example. If the 
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permeability of mask layer 4A is made high, permeability change of mask layer 4A to change of 
exposure light reinforcement will become large. That is, although mask layer 4A absorbs the laser light 
L ahd it changes to transparence, it is because much laser light L is required compared with the case of 
being thin in order to change transparence from the incidence side of the laser light L to an outgoing 
radiation side, if mask layer 4A is thick. In this example, the exposure light reinforcement which the 
masking effect produces was able to be reduced 10% or more by making thickness of mask layer 4A 
thin, and making permeability about ten%. 

[0026] Moreover, although mask layer 4A using tiiermochromic will be in a coloring condition at the 
reaction of a coloring agent (GN2) and a developer (BHPE), when mixing a coloring agent (GN2) and a 
developer (BHPE) at a rate of abbreviation 1 :2 by weight %, it will be in a coloring condition most 
efficiently. Namely, although mask layer 4A islforining membranes by vacuum evaporationo as 
mentioned above, as for the thickness of mask layer 4A,' it changes into a good coloring condition in the 
thinnest condition. 

[0027] Next, as a recording layer 6 which carried out film attachment, the phase change ingredient, an 
optical magnetic adjuster, an organic material, etcr are used on mask layer 4A. The recording layer 6 of 
this example uses the phase change ingredient, and this recording layer 6 consists of two or more 
cascade screens. When this recording layer 6 is described concretely, it is the direction near mask layer 
4A to ZnS-Si02. Dielectric film 6A, AglnSbTe phase change ingredient film 6B, and ZnS-Si02 
Dielectric film 6C and aluminum (aluminum) film 6D carry out a laminating to order, and film 
attachment is carried out. 

[0028] Moreover, as an ingredient of the protective layers 8 and 40 which carried out film attachment, 
the photopolymer etc. is used on the recording layer 6; 

[0029] The record playback optical-system equipment 20 applied to the optical disk Dl (or D2) 
concerning this invention formed as mentioned above is explained simple using drawing 5 . 
[0030] The semiconductor laser component 22 to which this record playback optical-system equipment 
20 carries out outgoing radiation of the laser light L with a wavelength of 640nm, The collimator lens 24 
which makes parallel light laser light L from the semiconductor laser component 22, NA (numerical 
aperture) in order to make an optical disk Dl (or D2) condense the laser light L, a polarizing prism 26, 
the quarter^wave length plated and The objective lens-30 of 0:6, The condenser lens 32 which 
condenses the reflected light from the optical disk Dl (or D2) which branches from a polarizing prism 
26, The cylindrical lens 34 for acquiring focal information and tracking information from this reflected 
light, It is mainly constituted by the photodetector 36"which detects the condensed light, and record 
playback of the recording information of an optical disk Dl (or D2) is carried out by detecting the 
reflected light from an optical disk Dl (or D2) with this photodetector 36. 

[0031] Under the present circumstances, that it is record playback optical-system equipment 20 at the 
record and playback time, and it should just switch the exposure light reinforcement of the laser light L 
which carries out outgoing radiation from the semiconductor-laser component 22 when performing 
record and playback of an information signal separately, exposure light reinforcement is abbreviation 
15mw at the time of record, and at the time of playback, exposure light reinforcement is set as 0.85mw- 
0.95mw by the maximum exposure light reinforcement so that it may mention later. Moreover, what is 
necessary is just to have record playback optical-system equipment 20 two lines in the object for record, 
and playback, in performing record and playback of kii information signal at the time of coincidence. 
[0032] Next, record playback of the information signal was carried out with record playback optical- 
system equipment 20 using the optical disk Dl (or D2) concerning this invention. 
[0033] First, the wavelength of the laser light L described abwe when an AglnSbTe phase change 
ingredient was used as a record ingredient of a recording layer as an example 1 of a comparison of this 
invention without carrying out film attachment of the mask layer is 640nm and the record playback 
conditions thatNA ( numerical aperture) of an objective lens 30 is 0.6, and if playback power is not set 
to 0.7 or less mws when linear velocity is 3.5 m/s, the recording information recorded on the recording 
layer will be destroyed. 

[0034] Moreover, when the mask layer permeability of the whole exposure light reinforcement uses the 
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mask layer around 60% as an example 2 of a comparison, it is based also on properties, such as the heat- 
conduction property of a mask layer, but if the same location is reproduced continuously for a long time 
in the case of the playback power of 1 or more mws, the recording information recorded on the 
recording layer will be destroyed. 

[0035] next, at the time of playback of the opticaldisk Dl (or D2) concerning this invention While mask 
layer 4A's making thickness thin beforehand, and gathering permeability, and being formed and using 
that whose laser wavelength of the semiconductor laser component 22 is about 640nm Since the 
maximum exposure light reinforcement of the laser light which the best masking effect produces was set 
to 0.85mw-0.95mw, it could check that destmctfon of the recording information recorded on the 
recording layer 6 did not arise even if it reproduces repeatedly continuously by the exposure light 
reinforcement of this range, and C/N at the time of playback was also good. Under the present 
circumstances, it has checked that the relative noisWield intensity RIN (dB/Hz) resulting from the 
output of the semiconductor laser component 22 was also settled in an allowed value by setting the 
maximum exposure light reinforcement of the above-mentioned laser light as 0.85mw-0.95mw. Since in 
other words there was the absorption of light in mask layer 4 A when there is the above-mentioned mask 
layer 4 A, destruction of the recording information recorded on the recording layer 6 did not arise. 
[0036] Moreover, the wavelength in which the maximum absorption occurs also checked further that 
exposure light reinforcement could be fallen by 648nm by using the coloring agent GN608 (Y amamoto 
Chemicals, INC. trade name) and Developer BHP&of a low-melt point point rather than a coloring 
agent GN2. 

[0037] When phase change ingredients which are not thermochromic, such as In, TeGe, and Sb, are used 
for mask layer 4A, at the time of the playback to wliich the masking effect becomes max, exposure light 
reinforcement becomes still larger and its destruction of the recording information in repeat playback is 
larger than the case of thermochromic. , 

[0038] ;;JI 

[Effect of the Invention] The mask layer which temperature will become high and light transmittance 
will go up on a transparent disk substrate in the optical disk concerning this invention explained in full 
detail above if the exposure light reinforcement of laser light becomes strong, In the optical disk which 
the recording layer which records an information ^igriai^and is reproduced carries out a laminating, and 
is made as [ carry out / film attachment is carried out, become the diameter of an optical spot 
substantially reduced because the diameter of an optical spot of the laser light L irradiated from the 
transparent disk substrate side penetrates a mask layer, and / to a recording layer / incidence ] a mask 
layer Since it formed so that the masking effect might become best by the maximum exposure light 
reinforcement of the laser light which can be reproduced repeatedly, without destroying the recording 
information recorded on the recording layer, the noise which C/N at the time of playback becomes good, 
and originates in the output of a semiconductor laser component can also be dedicated in an allowed 
value. 



[Translation done.] 
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